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(54) MAGNETIC RECORDING MEDIUM AND MAGNETIC DISK DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To enable high speed recording with high 
coercive force, to reduce noise and to improve S/N ratio in a magnetic 
recording medium. 

SOLUTION: In the magnetic recording medium constructed by containing 
a non-magnetic supporting body 1 and a magnetic recording film 3 
composed of a magnetic metallic material, which is formed through a 
substrate 2 composed of a non-magnetic metallic material on the 
supporting body 1, the substrate 2 is constituted of a metallic material 
consisting essentially of chromium or chromium and molybdenum and the 
magnetic recording film 3 is constituted of a metallic material consisting 
essentially of at least one kind selected from a group composed of cobalt, 
chromium, tantalum and platinum. 
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1 5nm«T«?iKffSr*L-c*i5. tvxmtim\±mnm 
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&*L-o^r kzw®k-rzm*mi 5-1 7<ovvf 

AlW^fefflfJ^SnsatflEf Wfflt*S» 1-1 Onm«0$IJ?: 
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«««ttSll*S!^5> b\ i-ftfr*,, MR (magnet 
o r e s i s t i v e) — y KSrttffl-T^r <t^J§^£ 
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isotropic magnetoresistiv 
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ant magnetores i st ive) ^ y K\ 
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Br OS) (S/^X-Cfc 9, ^U«^Hc 

«ooa«, CT*tf«rBB¥l -2 5 6 0 1 7 
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m) ^MLTTM^^L, r<7)^n A|^i|:c o 
CrTaMy^X, Co C r P t^KftlASrf 
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S^Pf\2 0 0°C, A r ^E5raT o r r "CfcSo - 

[0 0 0 4] ^fc, *1#WS5, 0 0 4, 6 5 2^ 
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rro«Bl:«5i, fai 8 0 0OeS:±ig*iev^fiyK* 

[0 0 0 5] £ bid, #§1^5 - 7 2 0 1 6-»^«"C 
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5 0 0 VtfXEroSffifcPPAnU )0^O, SSftOt-- 5 0 — 
-5 0 0 V<D^<D/<^T*mJ£&m\\lst-#:MX\ 

<£<D±.Jj\ZfvJ±m (Sf=2 0 0nm) ^ttM$ 
ftrtiC o C r T a (D = jt^&£ *5«ttJl ( t B r 
= 4 0 0G-/zm) t^fe«J*SiX-CV^5 0 r co3§w- 
^£ ? ttft&Affstro&iiiEfi* 

[0 0 0 6] SUi\z&m LTRH bfc«*roS«-eii, 

»ME*tt, 7-5 0 0 0 8 $ 

b*6§H*tt£«T»Ji (ISS-10-3 0 0nin) 
IT, Co, Cr N Pt, -t ITN b % Hf, W, T i 

rut a ^e>*sw^e>aitiixfc^ft< 1 1 u^t? 
-e#5o »i?7-5 o o o 9»^*"ett, Co 

C r P tM*»b45*littll©T*li UT, Cr 
9 5-6 0 a t%<hMo, W<D 0 h(D 1 ffij£JlJb 5 ~ 4 0 
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t%roMo^tt5Cri^t5rt(cJ:^ c 
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^HTl^SSMtftt. t B r *S 2 7 0 G ■ fin W-h^ft 

[0 0 0 71 i:^, # 6-30964 7 

lei*. h^s^^n, 

y m — hm<D±\ZC r frbteZTmm&VC o-C r- 

Ta-p twETc-g-^b^sattM^wsfc^^n-c 

V. Mo. N i P<£> 5 1 S^t^WlCiot^K 
tSIt^iftit), Cr (110) &<D&+m*tf9 

■4 X<D i&T \Z o V * T (4 '> L LTV^V> 0 
[0 0 0 8] (£#oW^lE»&#&3btejl-C^< 

Z.b\z)]Qz_X. /-f Xu^yuSrTtf Sfcfc. B£tfeS*l£r 
It^fTfcntV^,, 0IJxJ4\ 1t§i¥6-44 5 4 8f 

momtfmwmztg l < & -s .t 5 u*: r t t -r 

(4, atSJBSr^Wri-S+mS^attJlroTtwffiBi-ST 
itSSt-. Cr. Mo. W. Ta, NbSri^iU T 
i , Si. Fe. V. Ge. Cu, Pt. Rh. Ru. 

5o if^^Tlffia t LT(4. 5 a t%WMo!rMt5 
C rl!iWW/T$nt^5„ 

[0 0 0 9] #»9§#fe|±, *SJdK$SIE»«E(*:roTllfi« 

■CV^rtldfBL. rtf)»M¥6-44 5 48t^« 
•^±IE bfc#IH¥ 7-5 0 0 0 9 ^$Bf-fE<&<OB£MfE 
ail&mco^T. TiiiUCrMo^LfcS^ 
CO. fEfJCOC r Mo <Dmi&mtSliRVl$.m#iWX~<Dlfrm$5. 

mfE<@$£#T'[4. m&&mk SftTV^ffiflt** (1G 



b/i n 2 J£l±) -Ctt+^»r«SL»5»tt«*»6.ix* 

«:ttt. $tiC§|fflLfc#MJpl -2 5 6 0 1 7^ 
mzm$l<DC o C r T a P t S WE 4 t) &58£tt 

[00 10] $bid, B£^fEftg£#Ti4. ^(on^MM 
©^itPwSOitSi:, l«*0«i«»M4-cab« 
«*Hc, SSSm-fkMr. 5&tt/lco)g|ff t twit, 

Pw50 (tXMr /H c ) 1/2 

mt$k ltjBl-ci^. tot. i«*«ia«!*s^rti/j:» 

tX'feoT, ^Jxl4S+4^(D^I¥4-2 0nmWTSf£i-» 

xiz t&txtzx b \z s is«©MR--y yommitizw- 
[ooii] tr^t, m.tE<&*u<Dm$$.wimm#<D b h 

C o C r ^3R«ttJiSr*i-5«ftia»«#-ett. 

P t r t^t'CiotWAroSi^ 

m-?X\,^ 0 CoCr^fflCrWllE^<t5 
it (4, ^tt^w^W^m^Srffiio-Srir^t-o 

[0012] C o C r ^ffirtSlMIE^^CO^ 

«ttffll«)Wt*Stt (C«l) i4-C'#S*-#*<9ffiF*9(i 

(4. tttfiK«}fl£{£nt<9«i^$£tt (ctt) ^ffirticia^ 

k*m*ftoX\^Z> e wtb(4. Cr (10 0) 
ES±^»4C o-g-^m^COClfticWiffi^ifeA^ 

UlftBJ 7-5 0 0 0 9 ^«-C-|4, C r Tflfe 

tpi-M o . W<75 -5 *,co i mU±.*mw-fZ, Z. t iZ J; !3 , 

*»-C^5. 5 3 4 8*^«-e 

(4. *«i«it*iJWffl»^ (CrMo^4fW7l) <73 
Si. Ge. C. BCOV-fn^l ffiW±CO^fi 

4:9. mmMmmnm<o±\zM&ztizc o&&&Bm 

*JRoilSa*ftS^'ffirtiai6itt<7?*J«H4S:ifii±*-fr, ^rco 
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[0013] sx±<Dm%wimi&#<nmm&.*&m-i-z 
m&mmvxi,^ t, co^wgi (hc P ) 

<fc 5 4C o-&&%kMte.m<nTMk LtC rffljftt 
<^54§-£\ ^ttS«75^f B *S^<t C r TflfcCOC r ^.tlte^- 

^f'§lfflb/t!|^Rfl¥7-5 0 0 0 9^«(rfE«c$*xS 
J;M:> c r Tlte'fl-Mo^w^^iiiAD^t'^D-r?. 
r tic J: 9, c r<Dfe*r$m$:W:mZi£5>z. tizzy & 
#-C#5„ Lrt>U C r t^Mo £#|;L!4*1 0 — 2 0 a 

t %<Dmxm\i-r z, i, cr ^^(omm^H&T u ^ 

m?m 4 /< y y * <nmm &s vt < * •? . » <b n s c 
[0014] s^f-f^^^iicist, &&<om 

[ooi 5 ] m 3 4 t^cois^Mcoas:^ v y*w. 

&«1 0 l'roJi^-iiJi, rvw5^a»b4-5#«rt4lft» 
1101, N i F e f ^t>^5Tai->-^ Ki 1 0 3 , 

mftxM&ztixi^o mt&H&Mkm 1 o 4w±*ci4 

-5, ro^Mffifet^m^gR 1 0 5(7?±^r}wl*, *:<nm 

^mizMvx^^^m^m^i-^tiMz^ mm cm 

f>'^1 000~1 2 0 0 ASg) -^(7)-*f©ifrf 

&m i o 6<D±y3\znr^?.-r^ib^^$mm&mm 

1 0 7/4S^fig$tt, -€:<0±^r{rfE^s/ KWjW&SS ft 
tl^„ -T^fc^. NiFe^fj^STMl (-kg|5 
•>-^Ki) 10 8, (i<D[I]-C"te3Ux4v\) , 

r/U5^-^e>^5^«t**fi«SSl 0 9, ttTNi F 
e^^b^-5±g|5fi£® 1 1 0#iEgcCO>W/$T-^fiJ<;$;h,T 
v>5„ lEft^y KSB«>*ffiS:ai5fc»t>fw. ±gB 



BMEl 1 Oro^ffi|»=T/U 5 4 1 1 1*5 

[0 0 16] LA»U ±12 Lfc. ± 5 tS$9t$L<W&%^- v K 
KIMSSrijtt-cettSlLfcSMttl 1 0 6C0^&i^fiH 
UT, 0 6<DBl&miz*:<D±j5\z&\,^Xl&m& 

(~ ifrV ^TrH&1sB ( JtgFP KH) 10 8©SI«# 

<45. 1«10 8M1 lO^ifitSi, Kiclffifi* 

>-) 0 3IA/£fcroifc-5. rcofc*, tfffBCOHEIi 

Jw*s»t5««l^y Kco h7y^±roteet<73M^-fix*5 

KSl5-ei4, mMis^<*±ota&=¥-v 

7 y * v ^z t> bT , K^ffi 

[0017] ±8aroraa*r»ft-*-5fc*»-3M^Si 0 6 
6W^ff^r^<-r^ ^wgcotefet^^ct < 4oT, 
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L-fcJ;9 4tJ§3l50aWWV>^>^^4Pp^^Sr^*i-.5r 
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Z.b\zihZ> a 

[0 0 1 9] #3§BJ<7?fg2<7)i6<jti s igl^|f^ffi71{r^ 

± $ * 5 n t co X # 5 ®E^I5^!SE«: ti^i" 5 r 1 1- &> 
5 0 *«0Jco»3(Dg^ii, ISl!:CrMoI 

*mk\ZYfr$L V1tm&\Z fcCrMo &<D^ft*5S1gCO^ 

ffico (100) DBEfittJiS&te-ttLfcb^^J; 5 4«£ 

[0 0 2 0] $blr. *^0JCO^4CO@6tl{i, JilELfc 
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6# 2~2 0 a t%&tf 
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ZlsZfr 1 ~7. 5 a t %, 

6& 4-1 5 a t%&t>' 

»3ffij5g : 

^nA 15. 5~2 3. 5at%. 

^^A- 1~7. 5 a t%. 
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>V 1 ~3 a t% x 

6& 2~2 0 a t%M 
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[0 0 2 4] #3§9!{i, b^fc 0 1 OCOffii-*3V> 

jico (ioo) wmft&zmt&itfti'^miw-X'ifr&iti, 

fc, #3B3Utt» trot) 9 l o<Dffi{r*jv-c, Bm!E»j» 
[00 2 5] 

Bit, ^|Sli^3CD±^rlc|4, *^BJ(r*3V> 
[0 0 2 6] **^ro»«IEft«E*lc:*i^r, 

aixfc'>4< fc l*tij*»tt54R*rW»?)i/« 



mi mm-. 

puM, 1 4~2 5 a t%, 

1~7. 5 a t%. 
6^ 2 ~ 2 0 a t %st; 

^nA 1 4~2 5 a t%, 

f^f/U 1~7. 5 a t%, 

6# 4~1 5 a t%M 

I3M : 

15. 5~23. 5 a t%. 
f^f/U 1 ~7. 5 a t %, 
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4 — 1 7 a t%&Xf 

8MB. 

5 — 2 2 a t %, 

1 — 3 a t %, 

2 ~ 2 0 a t %2&tf 



9 oM, 16. 

e& 

3 /VP h 

[00 2 7] *3BW«5«*1E»ME«:»Cj8V^r, -hfEbfc 

< 14, 2 0 0 VW±<DDCA/WT^.<7?PpJ!)DTt-^.^<5' 
* ft .fc 9 J&J&£ixfcfc<a 12 0G-AtmWT 

O tBr («fltxaje«^b«f«) &l>'3 OnmWTW t 

GLm-rZTmm\t, #* b< 14, 3 0nm£(.TOlSSJ¥£* 

bTV*5. 

[00 2 8] *«W*P)J4, ««tia«j)t*Sr±IEroi 5 

fc 0 i*Xl4. H5Cr««tiia*Tafij«tWAU. * 
LT, lE^rt^C r ^tbba<i--5fci6(r > ;*^-> 

?>I4 % &&<p(DC r co^*Sl±#v ^tS 5 bt > 0 b 
<7?C r w-^g/SS 2 o a t %£ _h(5]ofc4§-g-U:l4{&B£;ft 

[0 0 2 9] £<b(;:PL<tfcWi-5<t, *«M©K«ia 

TJi?"J#i-5 fcWKPg3fe£ix5*>(7T-»4&t Mtti if fc , 
0llx.(4\ Ni P>y*ror/i"; = ^ (7/U5-!>i--& 

mmmitm (Mx.i4*v-y ^wts &*-r-5v'y =■ ^ 

f-vt?***. ty 5. -y? 7*4 xtti: 
[0 0 3 0] #«tt3fc#tt:±roTfl6JBtt. Z-OWmftm 

±J&# i -T 5 £> 5 V M4^ n AStjtt D y-rVfc 

f4\ S^«r^*i- 5 <t 5 4*&fctt, -troT* 

Jfi4. £f*b<te, AK^y T'fyJri^it 



♦fflOHHt, 09*.tf» Cr. CrW, C r V, Cr 

TiftJI»4, »SL<lt MM^^hny^y^S 

5>z.btfX~2Z><, an3*J6S«*#fcL-C, 3Ql 
0 0~3 0 0°C<7?^^?affi> 1 ~ 1 OmT o r r CD A 
r^^EE^), -ebTij^ 1 0 0~3 0 0 V©^7^tE 

jfelcft^T, tero/fcttifc, #J£i4*^«i£. -ftyt'-A 

{4, «>»W7r^^»-^b-C/£v>jSia-C^K-r-5r i:^ 
5tV^t>»W, b< 14 3 OnmJ^TT-foSo T 
it&Jf 60^#cDTP.Bf4, #l:K£$^i>i:v^t)Ci©> 
— JKlC, 2, 3nm~ 1 OnmW^ft"Cfe5o 
[00 3 1 ] ^«tfcE»flc±»=±ET»B!Sr^br»j«; 

£tiz>mi$,te,mm\z. ±.mvit t o \z, c o c r t a p 
t <Dm%^&.frhffii&&HZ> fccoT-£>5 0 
IBARtt. »4L<I4. ¥rfc<D)&m 
&ftTX'mm\zMl&1rZz.ttfX*$;Zo X'<~y*mbV 

br. 0>j;ti4\ ifct i o o ~ 3 o ot©MiS, 

^l~10mTorr »A r X tVXm 10 0 

~3 0 0 VW^T^*EESr*}f 5: * 

<fcv\ *fc« 3»«w#b©*nji 1 KJ:ntf, 

^fB^^^, 2 8 0~3 2 0t<O^)8fi 

8 0~4 0 0tro^IiSa-e^nA < *V*/K 

s/ 9 feX\ 2 8 0 ~ 1 2 0 Otro^KfiSt^ n A , 
^^^/K SMVa^yi' hfrt>ffi\nz&ffc-rzz,b& 

[0 0 3 2] ^UPLC^tSt, *»Wro««|E 

mmmzis\,*x. -tn^^**x5««isEfw*»4, » 

<fftl^i--5<t j^S^CT, 2 € fc b < 

■c, g>mffife<nM*bz>z.b&X'Z. *com, tiv^n 
&ftLxftm~*imx3bz> 0 mmt&m&Qmmb vx 
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[0033] Sfc, *3^cD&MIE£§g£f£f4, &^{c:/£ 
fH^Wi^tc. r<75ft»#i?(3:fc^TJR*&ffl$4xT 

ft-&ft^f.''i5i> #J;tf4"cjf , wci, s i cm. B 

4 cm. 7i<Lm-£mcmtj:}?*mi7zz. t^tts^ 

-5, tern, ^BJtoHSSic^fc or li, ^-^v^ibft 

tf Stl^tro©, £f£L<(4, if$5~l 5nmXh 

5o 

[0034] $ bic *&w<r>m%n&mm*. 

TlteS, L< (4T i mm^^L-x^^xh 4v\, ;© 

[0035] *&w<DMf$.mmmmz, ±mvtz.xv * 

S4\ ^^tisstwffi^co^tos^^is^nTVNTtJ; 

«JIHRrofflWijJS^£$4x-CV*fc&, Sfcfcttftfi, ID 

[0 0 3 6] t?l -ocoB(cj6V^-C, *3g^W«S^ia^ 
*4xfc£S4x5»*lK^AS».JbELfcJ:5 

ibilf4*4X7t'>&< lM££j&»-£r5&JR«:|sh 0>J 
;tt4'±!ELfc4 vJ», ^>-^yu, e^&O'^y-^u 

i nmftn&BM&^i-® 2\zx K»m.w-rz^ t&xz 
sTUfiasv-tn^etiroettsi*, tn^ti. ioo~ 

3 0 0 Vro*/<^r^<DPPJDT{'^^5/^ffitc«t OfiKffll 



[00 3 7] #«Wro«ftffi«a#«rffiffli-5 £ , «< 

4oTS/NJt£rfa-h$i*5r t*5-C#5, r4x 

(4, f£*<aft«<73*-eKWLfcJ;5tc:, #*9§#5>**, 
#HH¥ 6-4 4 5 4 8 ^&$R, 7-5 0 0 0 9f 

4^a. * vxmmw- 1 - 2 5 6 0 1 7 ^«»=ia««?ft 

Pt Sr^tf C o 5SS£t£IS?, If 1 -2 5 6 0 

1 7^mz.^SM<DC o C r P t T a ^WW-ii/S-r-S 

ti¥6 - 4 4 5 4 8 ^$8(Cf2*ro^5S|a^ (M o = 
5 a t%) (rtt^LT, MottMlOa t%U±<D 

iv»5fcJJL*r»fc. *7t> #l¥7-5 0 0 0 9^f 
Ti4, ^tt^lC(4CoC r 13 P 1 12 m^<D%L^\t a t 
%^S*-TS ; £ATH«) ¥J1I««:/Hv*-C*i*>, CrM 

[0 0 3 8] *«W«5««iaE»j»E(#:<oattlB[H:, J&nSr 

(4, 2 0 OtWl, W/W7^*SlOO~ 

3 0 0VgItfeS©!>!»* LV\ 

[0039] jcanofltfteMKflrctt^T. tmm 

ttTHSJBtt, #*L<I4, CrMoM*^Mt5r 
t*s-e#S 0 C r Mo^troMo CDgsADSSr^Ki-fc 
ItlUot, C r Mo ©*^ffiWBS:*ftg*« r t 
■a*-?**. ttfflBSolflj*, #K:-t4xi::£*4x5P til: 

iELfcTittJf<a*H t ffirai«*ia< tt^5 n i 4 9 > 
M&J&<DC o CttcoMrt^ro^^Kf^^ffi-rr. t^T"# 
5o »*U<I4 > SmRR«:%^4tt^.2r. t 4 9 fc, T 
lti!^coffir B llllS:l%m«^< L, ^tt^i^^io3S9i^^ 
*sfp*n $4x5 4 5 (-m o mtom&ikfci- Z> n i 4 9 , 

5„ *fc, #»ttTHfi*«)IBlJ»tt, t#o4x5 S/Ntt;?r 
rSl-h$-fr-5fc», 1 ~2 5nm-Cfc5roaSJfS T«6 

[0040] mffl&*&m\sxmtL<»m'&m*mj&Tz> 

»*L<i4, CrMoM*f.«t5rim^ 
^tt4 1 W^»4, ^ttTflfiSti^-f Ltl^l— iffi^-Cfc 
5: if4&^ftW44x±r<b, ^rCO±Ti-{i»i-?)atta 

fi£*>5t>l4-?:4x^>ffv^^T-*)5r. ir^M* LV\ * 
fc. ^®t4 c PMgcoMiP{4, #5)4X5 S/NtfcS:i6i±S 
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[004 1 ] «*ia»l»i6S#S«itS:*"t-S**Mro« 
£ (5 le] C < i"5 «*IE»i9Eff . 

2. ^*n5T«»xt«triEf wfflt*s, ^n^en. 

[0 0 4 2] 3. ^nAi*!iyfV?r^tt5i 

y yf^fflttiAi, i o~3 o a t %T?fosamfa^ 

4. a/^b, ^PAfi^fi^Sri^ttSMTO 
[0 0 4 3] 5. ^cAttyyf^i^tts^ 

J&ZiXZM&'Pmil&tf. 1 ~ 1 Onm(DKJ?^*L-CV>S 
7. l*ffl^H4J^SN i P ^ s/*©7^5 =!?A 
S/ * 2 0 0-3 2 0 t^MSt'M £ ^fc "b 

[0 0 4 4] ##w<a««iE«**flsfc:*5v*-c, 

#«tt=TflML w&HEftfll («tt») fcifMu -t 

[0 0 4 5] *«MI=J:5««IE»a{*:S:ttffl-f-5i:, 
C r MoTiti2JI<OMo»S£iS*Tte^ffilWIS£^;i, 

[0 0 4 6] 7t&W%bl-t. SbK, _hiEbfc.fc7ftl« 



MSETiftJl I0~3 0a tyo^JiyrVSO^a 
©^nA^&ftS^fcisKSntliSD, LTSfJlE 

LtttU>O4~10a t%roSMbD ! l:5a t% 

[0 04 7] *!8Ki7>fi£ttl5®:aEflrw«lttai4, -eroffi 
Si4!2 0 0TOJ:, ^^7^^! o 0— 3 0 0 Vg 

■c. ^nrntmrmma. crMo^btssn 

So C r M o^t OM o WliiS-f It5 : t i-<t 
ot, C r M o ©ft^ffiMIB&^bS** r i: 

£b<te. ffiWR8€:^twftixL5i <t it) TiffiJlw 
BWP14rl%^aj£< U Wif4J«iC§|o3R5lS:**«PPiP 

-tirSfcft, 1 — 2 5nm-e*)S<^^*f* bV\, 

[0048] m&m$:ftmvx&m<7>M&m*te)£i-z 

#SL<tt, CrMoM)l>5)Mt5:l:m5. 
#W4«t>IBJiH:, ^ttTilfieir^-rbtPI— m^T-fc 

fcft^ffiMHISriSsiXi-Sfc*. TitHS £ «a»3?PI— 

tz. im&tpmm commit #^4xss/Ntt^r&]±$ 

■tirSfc*, 5 tm&,TX-hZ> CD bV\, 

[0 04 9] mtCIB«i^#S«5tSr*i-S*|gg^rom 
«UE»ttEf*W:, -T-ei'iiEbfcfStSSr^-C, 
U 

1. tsnSTiftlSVtWW, -tii-eft, -trosfi* 
£{5(3:15] b< U -tbTW8E«fMJBroi»W*Sl~5nm-e 

2. t<JfEbfeTife®, ettS^t>*4"Wfll7i5, -tn-Pil, 

1 0 0 — 3 0 0 VeD^WT^WPpJoTt-*^-;/*?*!;: 
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J: 9 jftR $ ftfcfc <£> -C* 5 BJKIBftKtt. 
[0 0 5 0] 3. C r Mo-&^*»6>*fi8$*L5*rfETllfi 
tt*«3 OnmWToBtffSr^rLTV^lBWffifittEf*:,, 
4. lUfE^mttS^F^N i y^T^^^Ar 

*i£-e, 2oo~3 2o , coj*JBia«-c»j«$nfct><75 

[0051] z<7)*mwvm%mmmmz$>\,^x i> , w 
mmxftft. im&Twm. m^.mmm m&m) 

tt. -^ft^ft, KSrfcWfcfciMStK ««Jfctt9l 

fiS:»4:i-5AJRtt»*»e>*«i6*P«?Tlft*S:^rU/t:9i- 
[0 0 5 2] **Wl::J;S«*gS«jttf*cS:ttffl-r-Si. 
C r M o TKiiWM oif ^K*ttS^ffi^I5rt 
faffed J: < t£<o1tZtt. C rMofW«-C«14«tSr^ 

[0 0 5 3] $ <b\zi> 5 lo<7?ffiiCfcV>T. #3g|i?<z?8S 

$ ft fc#W£ftlttmd> 6 * 5 SfrlSTiffig t <D <p M , 
^^^^TiSiiADWTffiS (TiSJg&l) SfflET 
i&mv) (10 0) ffilEi10t££&te£it#v>ttJ?T^&-£ 

«fc 9 &iI3ra<£>TJ(!!S -SS^fEfi^ffctt, lU 3 &t>* 
1214 (-5rft-eft, miTkxmzVz.nfistib) K*$ft3 
■fcSK, #BH43a$ft: 1 t^coX^ro±*(^^$ft 

Tiffin (Tiffii) 6 5r*LTV>5, r«7?«t5l-S«f 
-?:<£> ±;££>TifiJi£WIWK, TttSiiS&tf) (10 0) 

U tt-<t9, Tiffin 

fc§IJBLtftWLfc.fc5lc:, M¥7-6 5 34 8f^iS 
fctt, X«£tt&flPj*Pffl?iH)g (CrMoMfOTl) 

aW^Sllffll-CWfifcSftfctt^fSiJftUiSr^S-ti-s - 1 
Sr«^urv^»tftift>, $ bi;iL<M«ft-t 

* L T V V 9 -efc < , ^£/&*J» If i$HI©T 
i »R^i(if^fflWffi-C'BJ5i(wESiJ$ft-5 



G e gMff&Jttt LT«ftfc«#tt«:«!E-*-3 £ t ^T" 
[0 0 5 4] #«tt£J$*£#«ttTJffi»iOf MKT 

1. ^NS&t£Tflfi/I/4S, 1 0 — 2 0 a t%<D^-y yf^s 
0 t «»ro^aA*»e>/j:5-&ife*»e,«fj*SftT^Sffli«IB 

2. itfJlET i»IBWIrolBIJP*Sl~7nm-e*>5r tSSMIE 

[0055] 3 . im>&TMm<D±.jj<Dm$5.mmmK 
br$tr^n*m*>e>«fife$ft-cv^»«tiE» 
4. ±mm^,mmmi'^ ±n=*s</uh, ^a^^t>-g^ 

[0 0 5 6] 5 . #«ttT**<0±*<O««IEftJB&»s. 
t>(7?T'fe9 . -t LT 1 2 0 G • Aim UT<D t B r £r#L 

rt. *«tt3t»ft:. mt&TMn* tt«tiBMR&£ 

14, ^ft-fft, »K:»&4v*R5. ttWfclftlPi 
Lfc J: 5 fw Lt« UA»of -CKBIW Ufc3Mfefttf*# 

T. 2»tL.<tt-tftW±<o#Wi«3g«tt«ji»fefl|fifeb 
Tt <fcV\ 

[0 0 5 7] $bKSfe x #$gl^fi> -tWt>5 1 otDffi 

m^ffi^L^*^2/ K, -Ttit>h. MR (magnet 
oresistive) KSrittV^r 

[0 0 5 8] *81©lgf-r ^^SfiKisv^T, »4 

ft-C****ffl«>aMS^y Ktttfflt5Ct«SfS5. 

^<73l>5v^-57i^5t^r*i--5r t^T*#, iff 
^L<I4, »*tt«««Sta«i*S:flifflLfcAMR (an 
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isotropic magnetoresistiv 
e) —s/ KXttE*»ft1S&»*&#JfflLfcGMR (g 
iant magnetoresistive)-^yK 

[0 0 5 9] mz±tiLtzX ^fii^f'f^^g 

t t^«rgwig^%T*f, t7h 

(4, #*L<tt, t«Ei^y K«Stffi4^y USt 
(12 8»c^i-J:5J5;«Jifl|jei:i-5wi:!»s-C 
#5 0 1212 7(4, #*Wro«ft^;**£Bro]jS3[8 
-C, *fc, 1212 8(4, 02 7»i^B-Bl:-!:ofc»fffi 

[o o 6 o] 1212 7sr/@2 sicjo^-c, i i itm%m 

2 !4tff$8roS^£ti L §r*r 5 K^ffifit^fSrofl^^ •> K 
$|5T-fcSo fEfl^y KSI5 1 1 14, N i F ef*>5,4«T 
SBBME (-ta5->-/uKS) 1 3t, -j£IWBfi*fco-CT 

nmmi 3 t^frLfcN i f e<$frb%z>±&mmi 4 

[0 0 6 1 ] ff^y KpB 1 2(4, Jf4L<l4AMR^ 

■?-rB 1 2 A(3ir^^mSt^W^i--5fe«6ro-»coj**S 

^■ffil 2A<7?jfi<fa#l 6A*«*<»fiRSix. teWSB^ 
1 6 B(4J?<^$nTV^« 

[0 0 6 2] El 2 7&U*12I2 8 C0#ff£-C(4, >g#Jf 1 6 
co^ff^ N BMffiAAbJmkT-A l 2A©ifl!3^i 6 A 
-e»<*o-Cv^fcft. T£B8£® (±g|5->-/uKJf) 1 

«WlE«B#^*5»t5»«^ y Ko h7y^±^f 



^tULB#(c*3(tsm^s/ K<75 h7 y^i«ttC#'> 
fWfcott. **gg(4jE?i»;:til$8-SrS^ 

-fHE*ffi L©»ii!4 C 4 ir v > 5 5 r. t tfX 

[0063] i 6 waff *«, m^nmm 

SfT-gB 1 2 ACOjfiff «^Wg|5^ 1 6 BT*(4ff < Mffc&tl 
[0 0 6 4] 

L^t, *«WI4» r.nbo*16Mtw 

mi 

&<&#£;h/fc*ffi;4H-#¥?»#N i P/Alf^^ 
DCv^ho^^y^gliat), CrT 
%ME. CoCrTaPtEftH, Cft« JgiSrPS&Wg b 

O-'Tor rEATfcftfitU S«ffl««:2 8 O'Cldtoift 
U A r ^^Sr*AbT^^<s/^^rtSr5mT or rl: 

LTCrSrl 0nmJf:(C^^bfc o ^"(D±(^C o C r T a 
PtRWBr tlrl OOGumCfiitliLfc, CoCrT 
a P t fE^roffi^jt:(4, C o C r VXCT a 

fcfctfKP tfy/SrEttfcS^^-yy hSrfflv^ 
r<kKJ:oTm\ IBMHBjtt £ MUMS t 
SLfe. jSa^«T(-(4EDX, ^S!l3eiw(4VSM^:ffl 
V>7t 0 CoCr^-Vy M:li, Co 84 Cr l6 , C o 82 
C r is, C o 7jC r C o 76 C r 24 

(a t%) 

fee r<7?*£**|gl5— 0 7t^i- o ^ftb^H^fe, {% 
mtj\tT a «aj*-ds 2 ~ 5 a t %f+ifi^tf — * - 

alI^*#<l4WfcUV^ 10a t%#iStt e -^ 
KftSo Cr{:Mtt(j:, 20a t%^Tt: 0 -^^ 

thK±Wifl[-efi*'>tS*, C r 2 1 a t%T? 
fc P t 4 a t %, T a 2 a t 2 0 0 0 O e g*_b 

[0 0 6 5] 08^?), C o C r BfOttfdWtO 

^^fiS?p«>fWS*:tv^4:^fe^So -ixtt, Cr^ 

fi<«fc}^$^^«ffi^+^ I P^^N i P/A 1 

Sffilw, DC^nhny^/y^gfta^ CrT 
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mm, c o c r t a p t sftR, cmm*m&mm l 

fc. ra>4frg\ T»«wM«(fl:^^!x#irtt3xi 
0" 7 To r r«T»w#*U S«ffi*S:2 0 0-3 2 0 

0 r r l:ft«fLfco T*fe®l<b ITC r £r 1 0-4 Onmffi 
(CjAKLfeHICieflUR (Co77Crl5Pt4Ta 
4) COB r t^l 2 0Guml:45± 5 J-jftlJlLfc. IE 
S^^JsSIK^PtCfiO^ -4 0 OVODC/WT^IEJ' 

5nmJ¥UlJ$IKLfco 

[0 0 6 6] Z(DX 5tLt«IRLfcK*oKft/^X 
^«:BliPi-*«ifJi*s/N35S*< 4§r t**te^-Bo 

fc, #«WtlV*MR^yK"(?ttBr t(1120Gu 
mriS*ifi{i6-Cfcofc 0 
[0 0 6 7] MR^7 Kfc±IB9 5 mm<*> <£>B£^ V ;* * 
S:4tScfflV^-Cffifa»««4 0 0Mb/ i n 2 , 3£KS* 
"CI. 5GBW±<^fBtg»&S:*-r^^T f ^^^Kg 

*fc, ttjRtia]*^^^— ^v^-effli^s»&fctt % a 

lEflWfftSrl. 6 Gb/ i n 2 £ 4 ffiKCiSfeT fc+:£4 
W3 

1 P/A 1 fV^^SSCDCv^ Fo^/^y^g 
■ #BH*Tttik CoCrl5Pt4Ta4 

( a t %) S&ffiffi, C o C r 1 5 P t 4 

Ta4 (a t%) W£K, CftSIIRSrlK&a* Ufc. £ 
<a*§-£\ TJft«I^J«]»W^^^s/**rt«r3 x i 0" 7 T 
o r rKTfctWSU »«a«S:2 8 0tH»l, A 

ltCrMo20 ( a t %) ^10-50 nmffl-jfcJK L 
fc Q t^ll^C o C r P t T a Ml CO B r t^lOOGu 
m (2 0-2 5™)?, T«TOt: J: 5 *fli) KfiJcJK L 
/Co C o C r P t T a KSrZill^ftt^ tP^Ki: L 
t\ C r Mo 2 0 SriBA/fco 
[0068] Ell KCCoCrPtTa J£JH&«=M<£>{fc 

o8S*P*ifiP«z:fl£V^(ft«*ttliJPb, 2 0a t%#ifi-e 

•*i49, *n«±ssiata-*-si:j*^-r4^, 30a t 

%IWlDU t C r T»J: 9 b«BAtt*v^o @12(: 
20 (a t%) ttiires* tt**i45 0 



[0069] |13CCoCrPtTa ISlffi(D§ 

IHHa»e>, CrMo2 0tli3 0 0V«Kifp 
JPt-]t-<ift5K*^iSV^ iHCCoCrPtTall 

mB£& (o~2o a t%o«H"e»4) sjws^it^Tift 

[0070] 015HCoCrPtTa ^S^tt^cOlS 
IWBI*»b, #»tt*IR«ll— W*Pi-«^MT^«fiE«ri*< 

i p/a i f^^^Sffil^DCv^ hny^y^g 

«fc J: 9, *»ttT««, CoCrl5Pt4Ta4 
(a t%) C{£»J8l£Jli&fflJf Lfc 0 r<7)4§ 

£\ TM(7)Ml^^7^Irt^3 X 1 0~ 7 T o r 
r^TUKU S«g^2 8 O'CClAPf&U Ar# 

^77^0- 4 0 0VB)lDUtfe> 1 TllittC 

r , C r MO 10, fci(/CrMo20 ( a t %) £ 1 
0-5 0nnfffej«IKbfco fWlCCoCrTa P t| 
COB r t£l00Gum (25 nmJ?) iZ&ffg Lfc 0 
[0 0 7 1 ] El 1 7lcXj»[g*f«6»c:J; 9j»iebfcC r M 
o«OMol^te»r«»^ffillBI«^*^«:»i-. Co 

C r 1 5 P t 4 T a 4 ( a t %) M^Ofe^SMHHfc 
SMBUfco BlB^fe* Mo 7 a t°/of«tCrMoT« 
MO (110) i^CoCrl5Pt4Ta4 ^f£J^<7} 
(0 0 1) ffi^*-T-ffiWP»^*U< tti^ 4:*sb^5o 

Jj&XZ < 49 , Mo20a t %T«ttJg<Pte^ffiHRB 
^T*«^»^ffiMIHJclfc^Tl%e«J(2:<*5o Ell 
1&1/E112 (fljrffi) tdii, TiCrMolirttittS 

o8^2 0a t %tti£tt°-^ Srj^oc t ^b^5 e 
AStMoSiD^iU 20a tyoftfitt'-^li* 

[0 0 7 2] EI 1 3 (flfjffi) Kite, ««4W4^<>f r ^ 
mffift^tt?r^i-o C r T»l*T»tt, -10 0 3 0 

o vcDs^TxmE.&mvrz t^m^ tfi§£t£&itn± 

-TSo CrMo2 0Tlitft ^ftW^CrTMJ; 
9 -2 0 0V^/M7^-Cft*l:4 

So BiHMEis mm) fcfcvfciai sxuqgi 
9 ^««»tto*atttT*it»*fc#«r*-r. r*ie><&is 
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OT'ttl 0nmff"ettlPi"4wi^to^5o 
[0 0 7 3] El 2 Old 14, T*CrMo|l*:»t§i 
*S/NW4(75aE'ftS:*i-o CrMo20 (a t %) "C 

T^Pirv^T a fcBSfcttNbfc«*LTfcHt^8b 

i P/A 1 *^KW-DC-^^ h o *g 
t 9 , *«ttT»*. CoCrl5Pt4Ta4 

( a t %) mam* &mt+mm* c o c r t a p t ie 

*K* c»BWIft«»:fllJlLfc. Tife^co^: 

JKffit-*'«y*Srt«:3 X l 0" 7 T o r rKTC#« 
U l«M^2 8 0tl:»U Ar^BAlT 
*^;/^F*]£5mTo r r lC«:f$U 
0 0 VBMjDL&a^ Tiffin LTC r , CrMol 
0, *5tt)*C rMo 2 0 ( a t %) 5:1 0 nmJ¥tw££g| L 
fco -t<0±tCC o C r Ta P t$£<DB rt^lOOGu 
m (2 5nmJ?) CMlfco fc«U * W Id 1 - 5 nnJ» 

"CV^So ^^WOC rMo*MK«*liT*KfclBIClc 

[0 0 7 4] r^i5(at«U:lM»S/N 
(7)CrMol0<hCrMo20OC rMo^fWM 
tt£E]2 l&t>*Ei2 2, lftS/NOCrMo»i? 
tt£E!2 3l3^rf- 0 g| 2 1&I/E12 2^ib. CrMol 

0 2 OT1i^r^i?^3nmi?-e*^tC7ioTV^^ 

EI&E12 3 ^»i" 0 W^CrMol0at%-(:» 

^te^<D^Eg5c^<t LT^-Cl^T a SrB*fcttNb 

[0 0 7 5] MR^7 Kt±IB9 5 mm 0 COffi^X V X ? 
^4ftffll^E!BgfS4 0 0Mb/i n 2 , ^B^» 

IBft**Srl. 6 G b/ i n 2 t 4«fciS*-Ct>+#4 
S/NJt*#biiS©t S6«*r'hS***ffc-C#S 0 

12] 3 KiWBB-C* Lfc t 5 «*A«r*i-SBI«IBflU«#«r 

lliNiP-AlSSTW. 6ttTi«KT?* 
0, WlENiP-Al£ffi±l:MSnT^5 0 2 14 2 
5nm<^«H[-e»jftUfcC r-MoTMtfc!), SUffiT 

1 »K±lr»jSfcS;h/rv*S 0 3 i4 2 7 nm<D/? $ L 



[0 0 7 6] T*«i»45 2aaoCo-& 

&35B£tCIE»C o 74 C r 17 P 1 5 N b 2 T a 2 /C r M 
o l0 /T iioj;i;Co 74 C r 17 P t 5 Nb 2 Ta 2 /C 
r/Ti«*OK#Brt«A (He) ©TiiWWft 

■Bfc# (*'<y*'<!7- % ARBHttlttXfinUIC, Ar# 
*J£) tt^TIHIC-efcS. T iftKJ**'O^5nm0|&H 
"Ctt, Co 74 Cr l7 Pt 5 Nb 2 Ta 2 /Cr/TiI 
^irJte?LT, C o 74 C r 17 P t s Nb 2 Ta 2 /C r 
Mo l0 /T i«(*:^afrffirt«»**SiBv^^^:^Sb*» 
So BPo, Co 74 Cr l7 Pt 5 Nb 2 Ta 2 If4fit* 
14, Cr iHCrMo 10 Ti»W^**JIEffffirtfiW* 
dSJBaU-^-f-V^tjOSfo^So w*ltt, Co 74 Cr 17 P 
t 5 Nb 2 Ta 2 (D«t54Pt £r^irC o£>&3(ttt£Bt 
C r HltSttSI1«^V^C rMo 10 T» 

c r TtttJwjfiSD-rsM o m&n 1 0 ~ 2 o a t 

[0 0 7 7] EI 2 4 ±5, T i «^@:5nm^i§ 

frt>frZ> 0 @25l:Co 74 Cr 17 Pt 5 Nb 2 Ta 2 / 
C r Mo 10 /T i 1*WXRD^^^ h/l^T i ffJRV 
coif v ^¥<D£ b \z.W!tfr % ^W^fcte* fcScf. 
T i»fflt*dS5nm£AT^»&OXl|^^^ h/^S^ 
4:, #M*ICr© (2 0 0) mftXVttt&C o 

(110) ffi^ia4Ffj||^BiftT?*sr. t*sfc^5 0 to 
t\ mm»(omimat» (cm \^<m»m^\z&^\ 

LTV^ ^ t fi*fc>ft*Z) Q —-ft, T i ftlBWd* 1 OnmSLb 
W*&fctt*ifiE:*ftC rCO (1 10) ffi^WteJ; 

Oa^ICo (ioi) ffiasBWtftL-cv^r i^fo^ 
5 Q tot, RK^BftMM (cflfl ^KiJiiTi 

«^J¥^5nmJ^T^^^it^LT^®^^5:^_h^ 
ofcii^Siotl^^H^^^o BP*>, Ti*Jg£J? 

«l:SHl, ^W:t9, m$R<aflftb$£tt (C 
tt) «BrtE»«TU:f^t'fc5o 

[0078] g]26{:Co 74 Cr 17 Pt 5 Nb 2 Ta 2 
/C rMo 10 I»S/Nm^T ilfMfi^to C 
o 74 C r 17 P t 5 Nb 2 Ta 2 /C rMo 10 i*TU 
T i »BI«5nmtS/Nmtt**t4*r.t^to^5 a 
^tLf4, SfitCrMo 10 T«oHi:, Batt/i<affi£M* 
tt (BrtftiAHc) Sr*ft**/j:v«Sa)lSSoT i 

t9, T i »«0«ffttS/Nm35SW&^wak#aFix5 
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[0 0 7 9] ^cnm^XV s CrMo 10 TMt\ 

«\ »tt»(^««4*ttS:^t*^:*v^a«o/SS (1- 
7nm) -e«j*i-a^i:^J:9, ffirt^a^jgi \ s/ 
Nm<75ftv>i«««iE«»wiBbfcC o-fr*3RjttE**rfW*- 

o 74 C r 17 P t 5 N b 2 Ta 2 /C r Mo 10 /T i 
&MfcfflLTtftWUfc*^ CrMo l0 T*^Tif^ 

Co 74 C r 17 P t 5 Nb 4 /C rM 
o l0 /T i *3«tt/C o 74 C r 17 P t 5 T a 4 /C r M o 
io/T ittflc-Ct>WIIII4a*35*#bn*ri tSWLt 

V>So 

m. 

02 911 ^W^Wtt^^^ttB^lllltWSri^-r 
WEEK tLTB3 0ft, EI 2 9 ^^WftffittJft**^ 

LTSBLfcB3 4t*HCt5 a *«tB3 40f«i 

ftUgffiSbSSlfiF-SB 3 0 A OiS»ffl» 3 1A-e*<»jjt4 
ft (Mitfi 200AKT0 »W5<!f&v>) , fdl^gU^ 

3 1 B-eff<»ja3ft-C^5 (Mttf3 0 0 0-4 0 0 

oAfi< ttaftffittss**^^ 3 oA^iSiw 3 1 
[0080] mtfcm 3 1 (omm&tfL&skm^-n 3oa<d 

iE»«**>«#3 1 Bfc*< 3SW13 1 

B30t*LfeJ:5l:, 2 Lfc*f«l 3 1 Sr/H 

v^*39, 4fil«3l-l (WitflWl 2 0 0A 
EAT) «r»/ftU 8c fc* Iil3i-i^3i B35#J- 
«W\ 12131-2 («MI)fl 8 0 0-2 2 0 0 
A) ^IKlTi^o 

[0 0 8 1 ] *MT?<75tfr*(OiBft/W*i!l^tt, ££5fc<^ 

U 112 1, 2 2l:»jES:4i:S*5o 

fl£tii2 1, 2 2(^IEft*^ry^SB»*rTaiiT«**s^ 

fltetni^SFB 3 0 A<7?«ft«tn[^tait^fcS r. <k 
LTtf?o JM^cfl lttft&£tS|t"HB 3 OAWttR 
^ffcSraUfr/f 3 5, 3 6 Itf^ttl U fl£«^ > Kj&s 

[0082] mttm 3 1 <75«iff^, i^i/c 

SSb**^«B3 0 ACDffif#g&#3 1 A"C«K 4oT^5/: 
ft, T^8S (±g|5v— yuK*) 2 1^W/h$< 



St^y Kco h?y*±tf)ffiBU:#^1*ftjflSfco-C 1 

[0 0 8 3] X, iftfHI 3 1 0R*0' % »«teSt»** 
T-SI5 3 0 ACDi&miZktWMft 3 1 < Kom&lZ 

o fcte^t ^7-8Q as (cfgT $ * § r t \zm §> -e fc 

X, »#l3lW«it»lt5ii:m, SMMl^jG 

[0 0 8 4] ft, ±K«-Ctt, 3 0 

A<Oifi«JK^ffl^3 1 Btfj:»»:i3 1 SrflK £o« 
/£fc:»jSLfc!*s % »<-*-«*f»t"C<>J:v\ X, «W3 

*4x««t<, H3 0^ffi«KPfi5i&W*J3rl\, ±ia«« 
ft 4. KatKfc^y K*fc«9 

m bBfso»tt^inxi-5 r t \z x y> , Ei 3 1 

iM^ffl^Ml, 4 2aSRttbftTV^5o 
-/U4 1, 4 2W»±Bwa*itA«»»KH:, ffl*4® 

4 1a, 4 2a«Snt^5 fl ftt, *^xf^4 
Ofc*31t5U— 7U4 2<Dfk«IBi^ H2 9te5*Ut»« 

K4 5j&s»/*$ft-cv*« 0 
[0 0 8 51 K*;^ ^^ag«^B8i-5*«ll El 3 1 

Sttft^-f ^^8«KB8i"5*«^ov^"CttWi-5 0 EI 3 
2teE!3 1<DM%^ v Kftf^7^^fflV^K«f^ 
^^^Mc7)^®EI (*^<-SrBfel^fc«flB) . B3 3I4B 
3 2»d*3*t5A-A»foSia-e*>So -tibC0E]^joV> 
T\ 5 Oli^yi/- h 5 1 ±twKJtbtbfc^ K 
yu^-^ 5 2^±o"CIsHEB»Six5afitBa«jSE*fc L 
T<7)1Sm«C (*H16ffl|-ef4 3tJc) ^l«7^^f* 

So 

[0 0 8 6] 5 3(4-<— h 5 1 Jitcmteprtg^ 

t^ttb^T^f ax-^ffe^o r^T^^-^^ — ^ 

5 3 *^EHBiBSB*c:tt, S«7>f ^^50 (DfE^ffi 

7-A5 5*sK9#*te>n, stw, :^7u^7- 

A 5 5(D7U^'>t- $C(CgfliiB(D^^-Yy4 O^EI^b 

T^f 1 ^^-^ 5 3<Oift*OErtEiH(B^tt, =3-f/U 
5 7*SKWbixTi^5o 
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[0 0 8 7] ^^U- h 5 1 _htdtt. 

£*iT^So 3z tt, 5S«Ei8&5 8t3>f/u5 7 <b"CA 
— t>^=i^/uS(D!) ^T^r — * (VCM: W^n-f 

[0088] ±.wm&<Dm^T^ ^tmw-^m 

-^52 t;J:oT, *it"ei3teK»SixSi:, -<7^M 

[0089] c assist 5 -f^^asat-ett, ««-^yK<z5 

o!B«*»ci»«fe«E*Hii-r i: S 0 

[0 0 9 0] 

(Kill Lfc**E«t*«:fHBt « i «. 

[Ell] **Mtc:J:*a«8E»a*o#*Lv^i0!ISr* 
[EI 2] *3BM^J:5«««E»fflCf*:ot>5 lo^ll 
[03] *«W^±5««tlE»a*^*bfct 5 loco 
[0 4] *?SW^J:5««IBft4ltffo* bi-4> 5 low 
[0 5] BS«tlB«j«»:^fifP«ft^ P t»]««GFi4*:* 

[me] m^mmw<Di%mfi<DT am&feft&*^ 
[07] »swb«^*<7>«»*<b c r m&fei?\<k&7jk-r 



[0 8] bWm<DC o C r (DttfdiBtftOC r(U 

»tt^t^7 7tfc^ 0 
[0 9] «*S/NO/<^T*ftffi##tt**^9 7 

[010] jK*s/N(^T«C r«W»#f4Sr*i-^7 
7-C'fc^o 

[011] 8«|E»j|^fiW*^T*C rMofifigft 
#ttSr*t^7 7-e*)5 a 
[012] ««|B«kttE#o«SlJfc<OT«C rMoHAtk 

[013] ««IE»«#(75««l»tt<^/<>f r^«ffitt^F 
tt^t^7 7tfc§ 0 

[014] «ft8E«a#^^*OTfl&«JS*#tt** 
t^77TfcS 0 

[015] ««fa«jK#w«Sft«^oTflS«ff*#i4S: 
[016] *Jlilo*MJIffliD^r^«ffttS:»i-^ 

77t'fc5o 

[017] C r M o Tflfi (110) ffi|WPB<Z>M o jgSfe 
[018] ««IE»a#(75^liitoTiftJlltff«flFttS:* 

[019] ««ia»jK*^^SJtOT*«»«#f4S:^ 
t^77tfe§ 0 

[02 0] MMftS/N(DT*CrMoMftff 
tt^Tt^7 7T-fc?, 0 

[02 1] *ilJ|(0|lffS/NOC rMof BJWftff 

[02 2] #IW«)«E#S/N©C rMotRMftff 
M/Tt^77Tfc§o 

[02 3] #1W*S/N(7)C rMo»» 
/Tt^7 7tfc5o 

[024] ttft|B*ttflE^fiHKA^T i J^ttfiFttSr^r 
^77tfc5o 

[02 5] ««|E»fflEft:<^XRD^^^ h/^T i ff^fe 

[02 6] «ftiEftK*WS/Nm^T i fftffttS:* 
t^77tfc5o 

[02 7] ^K^WftT'-f ^^»B^lSaSr*i-»fffi 
[02 8] 0 2 7«^f^^gM^B-B« 
[02 9] *^Wc^>^7 :: V^^^®O»^bV^10iJ§^ 
[03 0] ^WOSKjR^^^^SBoKStffitt*^ 
[03 1] Kf**^9-f yfcRWUfcftWBBT 

[032] 031 \^vtzm%^y h*ttz*9>( 
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[03 3] EI 3 2(-^Lfc^-r f -<^^^«<7?^A- 


1 2- 






1 3 ■ 
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1 5 • 






1 6 ■ 
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[09] 
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[019] 
:oCri5PJUTa<yCrMo70 




^CoCr^ Pi t Ta 6 /C rMoio 
CoCrisPjUTat/Cr 



50 



10 20 30 40 50 60 
Ttomm (nm) 



[ill] 



[012] 



CoCrPlTa/CrMoCO«5a^tDTiftCrMo»lriett^e CQCrPiTa/CrMo<D*^ttC&TifeCrMom##tt 
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[121 3] 

CoCrPJtTa/Cr (Ma) (T)®%tttiL<OJ WIP^ttEtftStt 
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[1212 1 ] 
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[026] 
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[1212 7] 



[H2 9] 
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(72) m* m (m^m mm ies 

#^n»jn«m i t ] iSE±/j>fflt>4Ti i# #ss;ii*;n«m c t s iiSE±/hffli i 4TB i 



